General procedure
Unless otherwise noted, all materials including dry solvent were obtained from commercial suppliers and used without further purification. Dichloromethane (CH2Cl2) was purified by passing through a solvent purification system (Glass Contour). All reactions were performed using standard vacuum-line and Schlenk techniques. Work-up and purification procedures were carried out with reagent-grade solvents under air. 1, 3, 5, 7, 4, 5, 3, corannulene (3) 1 and 3-bromo-5,5'-dimethyl-2,2'-bithiophene (6) 2 were synthesized according to the reported procedures.
Analytical thin-layer chromatography (TLC) was performed using Wako silica gel 70 F254 coated plates (0.25 mm). The developed chromatogram was analyzed by UV lamp (254 nm and 365 nm). Flash column chromatography was performed with Kanto silica gel 60 N (spherical, neutral, 40-100 µm). High-resolution mass spectra (HRMS) were determined on a JEOL JMS-S3000 SpiralTOF (MALDI-TOF MS) or a JMS-T100TD instrument (DART). Melting points were measured on a MPA100 Optimelt automated melting point system. Nuclear magnetic resonance (NMR) spectra were recorded on a JEOL ECA 500 spectrometer Abbreviations: dba = (dibenzylidene)acetone; SPhos =2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl.
Synthesis of 2-(2-bromophenyl)-5-methylthiophene (4)
To a solution of Pd(PPh3)4 (520 mg, 447 µmol, 5.0 mol%) in DMF (40 mL) were added 4,4,5,5-tetramethyl-2-(5-methylthiophen-2-yl)-1,3,2-dioxaborolane (2.00 g, 8.93 mmol, 1.0 equiv), 1-bromo-2-iodobenzene (5.04 g, 17.9 mmol, 2.0 equiv), K2CO3 (1.23 g, 8. 93 mmol, 1.0 equiv) and the resultant mixture was stirred at 100 °C for 24 h under argon atmosphere. After cooling the mixture to room temperature, the reaction mixture was extracted with EtOAc. The combined organic layer was dried over MgSO4, and the solvent was removed under reduced pressure. The crude material was purified by silica-gel column chromatography (eluent: hexane) to afford compound 4 (1.82 g, 81% yield) as colorless oil. 
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Synthesis of 5
To a solution of Pd2(dba)3·CHCl3 (83.0 mg, 80.0 µmol, 20 mol%) and SPhos (66.0 mg, 160 µmol, 40 mol%) in toluene (8.0 mL) were added 3 (352 mg, 0.40 mmol, 1.0 equiv), compound 4 (1.12 g, 4.00 mmol, 10 equiv), and a solution of Cs2CO3 (1.30 g, 4.00 mmol, 10 equiv) in water (4.0 mL), and the resultant mixture was stirred at 80 °C for 48 h under argon atmosphere. After cooling the mixture to room temperature, the reaction mixture was extracted with CH2Cl2. The combined organic layers were dried over MgSO4, and the solvent was removed under reduced pressure. The crude material was purified by silica-gel column chromatography (eluent: hexane/CHCl3 = 5:1 to 1:1) to afford compound 5 (400 mg, 90% yield) as a yellow 
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Synthesis of 1
To a solution of compound 5 (400 mg, 360 µmol, 1.0 equiv) in dry CH2Cl2 (73 mL) was added p-chloranil (818 mg, 3.60 mmol, 10 equiv) at 0 °C. After stirring the mixture for 10 min, methanesulfonic acid (7.3 mL) was added to the mixture. The mixture was further stirred for 90 min at 0 °C. The reaction mixture was neutralized with sat. NaHCO3 aq., and then extracted with CHCl3. The combined organic phase was dried over 
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Synthesis of 7
To a solution of Pd2(dba)3·CHCl3 (124 mg, 120 µmol, 20 mol%) and SPhos (99.0 mg, 240 µmol, 40 mol%) in toluene (12 mL) were added 3 (582 mg, 0.600 mmol, 1.0 equiv), compound 6 (1.31 g, 4.80 mmol, 8 equiv) and a solution of Cs2CO3 (2.00 g, 6.00 mmol, 10 equiv) in water (6 mL), and the resultant mixture was stirred at 80 °C for 48 h under argon atmosphere. After cooling the mixture to room temperature, the reaction mixture was extracted with CH2Cl2. The combined organic layer was dried over MgSO4, and the solvent was removed under reduced pressure. The crude material was purified by silica-gel column chromatography (eluent:
hexane/CHCl3 = 4:1 to 2:1) to afford compound 7 (540 mg, 74% yield) as a yellow solid. 
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Synthesis of 2
To a solution of 7 (108 mg, 149 µmol, 1.0 equiv) in toluene (75.0 mL), I2 (187 mg, 744 µmol, 5.0 equiv)
were added followed by propylene oxide (846 mg, 100 equiv). The reaction mixture was irradiated for 48 h under an argon atmosphere using a photochemical reactor fitted with a 100-watt mercury lamps. After completion, the reaction mixture was extracted with Na2S2O3 and water, and dried over MgSO4. 
X-ray crystallography
Details of the crystal data and a summary of the intensity data collection parameters are listed in Table S1 . 123 (2) 123 (2) 123 (2) Figure S1 . ORTEP drawing of 5 with 50% thermal probability. All hydrogen atoms and solvent molecules (chloroform) are omitted for clarity. Figure S2 . ORTEP drawing of 1 with 50% thermal probability. All hydrogen atoms and solvent molecules (1,1,2,2-tetrachloroethane) are omitted for clarity. Figure S3 . ORTEP drawing of 2 with 50% thermal probability. All hydrogen atoms and solvent molecules (CS2 and pentane) are omitted for clarity.
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Photophysical properties
Absorption and fluorescence properties
Dilute solutions in degassed spectral-grade dichloromethane in a 1 cm square quartz cell were used for all measurements. The UV-vis absorption spectra were recorded on a Shimadzu UV-3510 spectrometer with a resolution of 0.5 nm. The emission spectra were measured using an F-4500 Hitachi spectrometer or Shimadzu RF-6000 with a resolution of 0.4 nm. The absolute fluorescence quantum yields (FF) were determined using a Shimadzu RF-6000 with calibrated integrating sphere system (207-21460-41) . Figure S4 . UV/Vis absorption spectra (solid line) and fluorescence spectra (broken line) of a) 1 (green) and WNG (gray) in CH2Cl2, and b) 2 (blue) and QH (gray) in CH2Cl2. Fluorescence spectra were recorded upon excitation at 445 nm (1) and 380 nm (2).
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Theoretical study
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